2-02

20224 3E 1

7 zxxzzizzuizzzzuz
7/ 4 Z

224 44 229 2414
= si=hi} AA-:

H—.-_- =0l SeC=

20| FHPHLEZME S2YTE M2
(emkim@kiep.go.kr, 044-414-1037)

KRS P ch sy eimes




x .. ==8 75 50 2UIA 45 sihlt AN

International
Economic

&2 20 Fhloz

a > Z2 BASES Moot IVt SOILIEM 2018 & M| 2401A BHSE| of 17%,
ORMBiEtL BIEEO| Of 26%E XiKlol= +& B20 gt & 0| Zel=ll UCH,

off2 O]l CHeh A el CHRF=0| TS J&.

—

=
S5 By gl A W A B A B2 9] 99089 45 =8 52 A
- 32 2oke A AA ohlela: wiEFe] oF 3% AT Eolu SHiEEY HE Sk
2 goua glom, AR e /R oleS 8l 29=e TE tiRgEe] 1e

P FO=2 iR 20/ EskE ZSTEHL HiE AAIE oE-ASICM, =A[GHAR |+
(IMO)= & [Z7[8 ZX|EN &) £ 6RE =9 FL.

- EU= A 83 AAIEU ETS)Ol ol &oF HY A Az 7A|(FuelEU Maritime) Al
A 9 wJARE HA A JE AR 33A41E) 7= 9 Ve A 52 K6k /e
o, YEI} AZiEEr U g2 EfE HEo] 2l 55 &

- FARBAPIFHIMO)= =AIok 2A7EA ZEEIQ205097k4] 2008 o] 50% #=)
A BN £ oS AEslal 9o, wiZlo] Frok= BhAHlE A2 AN Getting
to Zero Coalition), A4 &gt 7]133s T2 J2(WPCAP) 5% 7= 88 21 &

i
i
FH
0x
0%
=
P

P SNZIIE B2 2 os 25 U H20IMe] 2AUIA HHES F0P7| 23t weto
2 A KEA-S33) 12 2 QIR SO A AR 2A7IA ST 4 A O
B2 25t A BRIQ) 2 2 Y SRl FH OIS XiY 52 Tiets:

2l A8, 52 Bz Al B9 siEEE &0l
sl s TGS TS0 A%t =S Ak oY, thedt dol I B8

o [Mea-F3af dm W dxet S| wixte] 7|4 oA Agti-F55 A=wE A
228l s A QAA ], e Vi o, B9 s BA gl 2

o [FARkE A7 AR oE] AR T SIS A2 A S A ES
ZH, o AE, R&D 2EH 5)S Hlo] IMOY| &7 A4 R AS=3E Aol Hivl

o [FAEE &Ydel TRt =ARRD, =7 9 AR g FAsk, P4 el o=
=g flel eV S ouAl- 2 e 919 52 B3 Al i I A1

o [ A= 8 3 3fe] 1A oS Al = 2AER AsekE JAEE ARt
2 JFoRL EUQ HiE A, AP7IEE 24 =Y $de EUEHTIM teet 24

r

iz}




\Q\\\\\\\\\\\\\\\\

At g

N

ol

_

\
&



20224 38 16¥

A AR Al A o2 20 Sale2

o

o

y
i
e
o

1. g HiE

W EUE Z52 FO| EIFE SH MAH0| O|{X[HA 2018 7= ™ MiA| OASHEM HISZEO| F 25%S
XKole =& F=20| Hg._* *3-_‘; 20| 2o UB.

- 20219 1€ 71E A AlA 2A7EA viEsEe] oF 88%E AMAlok= 13671=0] ©tAEH(carbon neutral), 7]
S5 (climate neutral) = YAZ(net-zero) SHE ST A1gHD

- 2 duddo] ogt oRIRIEAE HiEsks 8 ' S SR 2018W9] oF 829 5,770% E(FHETF
9] 24.6%)Z HiESI=T, o= 20009 thHH] 46.6%, AL thH] 2.7% ot 2311112

SHE A5 ] fIRE BAHET: A&7Fs3t AE RREE A, ”]‘-—'1"1 z1gg 2}

S ok, U1 A EE AY, Avh- e a5<s o

W =35 220N HiS6Hs O[AMSIE A= 20N MME= A7t WOl %2 HIGHE=20N Lloh= HiSE
o2 =00 CHet MAMN Malnt CrARRIE0| Q7= ekl
- %5 RO IS dudao] ojt ojiskeks viEEFe] 70% oldE AAlcke ERoAY siEedE &
3t L2lo] 5 olFFoL, T2 9] JYoA9] el tiet T AR = A= A5
APIHIMORIE SAIHE: 8 A7 ASER A oS =2 S99
o FHIEA UN AFESAE 202149 10¥ 713 A o g3 9 31 o
A, M2 o2 yoprlof skt 7Fxst v 915
E5] Aoy 329 =7t o5 Hdl 295w FAIEe] g E017] floiAle Aol &
7} Qjol-o]— —_71-7} ol qu_} %7}7} ol—ﬂﬂ ﬁeﬂ SF O _9_7]_ 010 0

A 27 A5 o] Aufist

< =

=5 FE2 MR et EX7t =0t S-871H FOMQ] KX Hek Le2di} X|2I0] HQ6IH, ok
2 Cietst 7

HR(IBMA, JUUDLO SPS LR UM F25 GBS UYL HOR e

- WlHomE B AS $9 NS RS, WAR 52 187 du BAsb] ofee 4gold, ol I
237] gl8 Sk, YEUH 5L P BEIRE melo] BRI 942,

- e Seiiclel SEG SRSk 9 55 0w BAEY SikE Fuole AW 445
Sl olo] g Qlmet PEo] A7 4l

l‘ﬂ
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2) IEAQ2020), “CO, Emissions from Fuel Combustion 2020 Highlights,” -22F1 A=(AAL: 2022. 1. 12).
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7) TARA $¥=(2021a), p. 12, p. 20.
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14) Nationally Determined Contribution(=7F2%7109).

15) Long-term low greenhouse gas Fmission Development Strategies.

16) UNFCCC NDC Registry, 22191 ZF=2(84Y: 2022. 1. 19).

17) Buropean Commission(2020a), p. 2; B5#8(2021), p. 19; 2050 ©AFHALE], 2030 =7FRAVA 7558, 9 A AUEest, 281
A&; Buropean Commission, “Make Transport Greener,” 2291 Am(RE Ak=o] AMY: 2022. 1. 24).

18) The White House(2021. 9. 9), “FACT SHEET: Biden Administration Advances the Future of Sustainable Fuels in American Aviation,”
2291 BA=(EMY: 2022. 1. 24); ESFH20212), EFHBH2021b), HERETEFS2020), THReSHHeRERARREE2.0,, p. 23.
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30| 47k 50%7} ElEE 2R3 AlEY .29

- U] A9 2030971A] A7IRRRE ARFE 4505 of ok, ofE Hdt 4 $EFEVSHA], a4
AL B 2T IEY.2Y
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- 20219 7HEE BAESIo(COP26)0l 243t 3871, 467] Al AR, 1170 ARAA = 9 AR
A= 20359714, 71 9] =7MlA R 20407k F3l At wfd AS A A%29)

19) Buropean Commission(2020a), pp. 2-3; Buropean Commission, ‘Make Transport Greener,” 2211 A= (HAY: 2022. 1. 24).

20) AEERE <(2021), pp. 60~71.

21) vijE|2}A] H71X(BEV: Battery Electric Vehicles), Z217191 slo|Hz2|e A7|X(PHEV: Plug-in Hybrid Electric Vehicles), A&A%] A712HFCEV:
Fuel Cell Electric Vehicles) -

22) The White House(2021. 8 5) “Strengthening American Leadership in Clean Cars and Trucks,” 22101 HEAZ(AMY: 2022. 1. 24).

23) “AURAFRERE) = w7 IR R S, =4 A71RD, stelBe=(RamnEgE) 2 E278] sloje=je *ﬂﬂ(ﬁﬁ%ﬁﬁmiﬂjﬂﬁ)
AEHA] A7 IRH R A S B0, oUA] Hekg ARHTREAE) 2 W78 ARSSht dEEgo] 71%A] tiH] w2 A=ks QJulgh

24) ﬁ*‘ﬁﬁﬁ]’ﬂ(ﬂmﬁ b)) 5 ol FHANEARS SIS (HERETAEF )7 201685 T4l R] o[ 2] ek A|=F 71 2TH(TRESHT
BEIRRZERARRERE) & 4 2 FARRE 259 2.020209) HH3E PERETEFS2020), MRS HHaRAERARRERE2.0,, p. 24.

25) FEWEE(2021), pp. 8~9.

26) United Nations Framework Convention Climate Change.

27) 20306171A] 20219 thH] 55%5-82P), S0%AT 482D ofel= 7Edtal, 203571 ofE 100% 7E5FeS BAR): European Commission, “Make
Transport Greener,” 2211 A=(AMY: 2022. 1. 24); Furopean Commission(2021a), Article 1.

28) MEERE 22021, p. 60; ESkH2020); FESETEF2(2020), THEESHHERAERAREER.0,, p. 24; Office of Governor Gavin Newsorm(2020.
9. 23), “Governor Newsom Announces California Will Phase Out Gasoline-Powered Cars & Drastically Reduce Demand for Fossil Fuel
in California’s Fight Against Climate Change,” 22191 HER}g; A2A12020. 7. 8), "EMde A, 'Aem 12iRd' & ZAIY7].71597] SAIEE,,
221 HEAR (R Ame] A 2022, 1. 21).

29) “COP26 declaration on accelerating the transition to 100% zero emission cars and vans,” 22191 A=(AAL: 2022. 1. 21).
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30) Sustainable Aviation Fuel. 7| ¢1=9] Hlo|QUIAE Z3l5}o] AR 5.

31) Buropean Union Emissions Trading System.

32) Buropean Commission(2020a), pp. 2-3, pp. 11-12; European Commission, “Make Transport Greener,” 22121 A= (HAY: 2022. 1. 24).

33) The White House(2021. 9. 9), “FACT SHEET: Biden Administration Advances the Future of Sustainable Fuels in American Aviation,” 22191 HIeAE;
The White House(2021. 4. 23), “FACT SHEET: President Biden's Leaders Summit on Climate,” 22191 HEAR(HE X120 A 2022. 1. 20).

34) MNEERE 9(2021), pp. 6~8, pp. 28~128 HaL.

35) FEWEE(2021); fUAR2021).

36) oKIBEMNCO,), HIEHCHy) 2 oREBFEIANO).

37) Ak 7dE wiEsF 712 IMOQ009); IMO2015); IMO(20214a).
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aff 7M=L QLo 20154 o]F JHA &hrt =R Qo HE A|ZEh40)

ro 7|7F IPERE APFEE(21.8%), EUQSNE, 20.5%), B1=H9.3%), UAE(7.5%), #AoKH5.8%), yd=t

(5.5%), EUeH4.6%), S=(4.5%) 52 <=0]J=.

o A7tEEE A} Ao AgE FFsl= Pt AulE BASK= WA= (bunkering) ¥ BEslo] AlA 199
WA 5]EB(hub) S HASE 2712, 202048 71 4,9809 £9] dm whf AXS 7|=3) v glS-4D)

QLN

I
my, I

Iy

|

38) $=9] A9 TF2 Alst viESF 715 1FA(2020), “CO; Emissions from Fuel Combustion 2020 Highlights,” 211 Am(AAY: 2022. 1. 12).
39) Energy Efficiency Operational Indicator. A1¥}2] ©¢] slE3F 9 25 AZld ojilsieth wiEskS o],

40) IMO(Q2021a), pp. 1-2.

41) SAFETY4SEA, “Singapore remained world's top bunkering port in 2020,” 221 A2(HAY: 2022 .2. 7).
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o Z30] AL HiE R oA |ut HiEH ZUt £ 29 ST & UM wWiE dEd oF 10.2%E V1= &
old, 20204 HAgo]y E5=KTEU)42S 7|22 A71Z=3K29) 9 5tf ghto] AR Z=to] 9]x|5}43)

I 4. AL AZHAY I3t OMBIELA HHE 53

=71 oA &L 23 AH(EEQI) 7JA o

(SHY: 842F = COy) (2] gCO,/t/nm)

[\
¥
i !

]

<2

2 a2 22 2 2 2 22 R D D R D D 2 .

9, ", 2 ) 2= R Mo e e =) ) 3 2 2 o 2 =
222%%%%%2%%%22%% 225 2 2 % % % T % Y
=722 —m=EU(28) o= UAE et 2{A|O} et St A8} 78K Vessel-based) 28! 7|¥HVoyage-based)

K= IEA(2020), “CO, Emissions from Fuel Combustion 2020 Highlights,” 22121 XI2(ZAH: 2022, 1. 12); IMO2021a), p. 2 ELiZ KKF Xk,

W OGRS TIeE HRZ Heolis 2 o2 02| "HEASK O AN Sy Oz, I71H HEHUM FS5H

—

CE(zied, J2YRL0L HI0|Q AE §)7F FEUD JASE 2 F1).

- BA717H2012~184) =AISEe: B RAVEAE Fo HiEshe AR SHAER] SHHFO)M IS} TR
(MDO)4)9] ARgHat} HlFo] B =& AHle||A, M3, 24 59.40

- SHARE AT 4 e AdiERE B39 AR M3 IolA 7P @A gijiRl LNG7F &5
3|, A71MoRE Odes, U=yl Hiole AR, Zghg W2og AR HEE 50| &

- Hydrogen Council and McKinsey & Company(2021)= Zig]o]uAle] <9 A&t
iR, A7 CEE 759 AR § IHYRYopt 7 AR ZloE RASINNL, oA B 1™

o, A TR ofilRletAaR 5o AR HlekZo] F3dl A ok AR 7Hed Ao AYTh4AN

P~
=)
i
i)
>
rr
—
5
T

42) Twenty Footer Equivalent Unit. Zo]7} 20T EQ] ZAgo]u= ikt B3RS ou[gl

43) World Shipping Council, “The Top 50 Container Ports,” 22121 A2 (AMY: 2022. 2. 7).
44) Heavy Fuel Oil.

45) Marine Diesel O35 ¥ 3+ E50).

46) 23 719Hvoyage-based) Bi&F 7|% IMOQ021a), pp. 7-10, pp. 92-93.

47) Hydrogen Council and McKinsey & Company(2021), pp. 35-37.
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I 2. R34 MuligH XhCEY gl MHE2 ZO01o| H|yl

. e b | O -0 X -0
R & A e | S
28 o] CO, HE OF 30% 4% 7 .
ING | | Bl cimeo) s mpgolq @ Ao | T Slippage) WA 0.74 | 165
| AR R e CO, TGS o5t SE(2530)2 Fgo] ofEie
T e o] M ) 9 A grd A 9 =a 0 | 446
)| iq cadmsid dudnyd A4 g | - =3 qug) BE wAe 72 v
ey | - L 7HE IRREROL 0O, Pl | - %4 v s
iy | - 2 Tl ofsl & 4 gl . AAIBHENO) e Ths o | 2m
g B2 ol B8 Ak . opFIANO) B 71
k| - Hlerks CO, Pl 071
N - Qg &g TA 2 s .
(CHg) |- LNG Qlzz} &8 71 dw o 24 P 7S 0) 1.80
ST - Tdw a3 2A 9 s
ng | T A PR BA B ks o
. AR ] = L
Hgke | - Ak 3] wEt COo, g Ve LA 2 Ol CO, HE TR 090 | 29

(CHOH) | - Fh& 89] ()
=) IS AHIE ER UH| Y ORBIENCD) HIEZOE 2S 210 2kfi= A 2P SIR(C0, &2 3k XIS 2ot 1), HIO|R =01 22
2) Hop= AR B9 OH| S2Y SE MRS dist AJS QDR
3) HHEY % FIf= IPCC 7101=212K2006) ¥ IMO2| OIXESEARKNEED]) 4B 710I=210(2018)2] ML, CO, HiEHK S2 EHZ MEE
4) W20l A2 Tz, 2 EGE CO, S2 018010 ket 22 CO, FHE0| 7IsEt
K= Hydrogen Council and McKinsey & Company(2021), pp. 34-35, EA35Es, BANMRSiRstRS, BAE(2020), p. 11.

H
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C
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[e][]
/o
B

12| HiSZS Z=ol7| floli 71 HMFECZ 3ol U= X[O= (O HiEH 7H2HM(EU ETS)=S

=!
Mol (@ MEIAZ TH|(FuelEU Maritime) A 2 BHAIXRSE HIX| 3 Q1Zat 1= 3 J|= /Y S8 71 5.

B [ HIEH 72RI(EVU ETS)ZQ| M| EU= 2023 E] EU ETSQ| CHa H2(0) sh2S F7totl 20265
M ARt 0JFH0|0d, O Sall Y MEfo] ALY HHEZH100%)2 EU 70N 2iet = E316H H2l(extra—EU)
HHEZ2| 50%E ISt} 8f.48)

- [l EUe "AS7set Ante RElE el 237 9 ogAk Hl8HH ¥3(polluter pays and
‘user pays principles)ol] T} &5 o827} A&7 AU oleE o W2 QAIEEE ARgsfof
s, ol 918l 7FE ARl AP HIAUS 5 ShQl EU ETSE Zelsizintal Hast.

- [FA] e 19909 HiF] HiEe] STl Mol 2A7t gtk HiE AYA(BAU)TE Bold AoE
e AR AEERE DA5] 93 EU ETSOl she-2 HAA 245 =88 Aot Wart S

48) European Commission(2020a), pp. 11-12; European Commission(2021b), Article 3, 9, 10, 16.



20224 38 16¥

=28 o5 F29 2aUIA 4R g AME: o2 20IE Sde2 13

- [AH8 A 202395 E FRFog A=, o]s] FA7l eHdof o= wiEES i B ASH &Sk
9] 20%(2023¢l) — 45%(2024¥) — 70%(2025%) — 100%(2026) = e 44l
- [Z8 g 5,0005(GT) o9 dUid Adlo] EU WolA 38l Adlel= oA aiEs 2A47A Ak

(100%)3+ EU et 92] =7t 71 &l IgollA HiEst 2A7EA0] 50%0f -85,

- [o]3) Al EU ETSY] o8 FAI= ok dlAtelw, Pd=H{administering authority)> AdlE A} &
£5 EU 3]¥=r AEU 3= 54 o k= A 2Wu7HRYER 717D 2ok 233 EU 3¢ A
EU 3=l uleE58 At ok 3ik= 22 3939 971 = EU 3¢ 502 Z23%.

- [7]EH "wiEd 9 919 dFE= ddis|&(Modernisation Fund) 5= 3l U 3¢9 oyA] a&
e Al2E” S Aol ARSE oo, ol XX R 49 i E(1007-2/=(CO;, eq.)7t ¥t
a1, 24 ol4f Ao 2 b A] A Ugto] ARE o,

o EU ETS9| Hi&ol 852 74t ¥ AlEE 7|02 AgiEAl(inear reduction factor)o] w=t o
4.29%% E015 AolH, 471(2021~30%) o2 Holof| tigt FAES HIF2 oFF] SAE|R] A9kS.

W (@ AHIOIE TR A 2 BIMEES K] L SEE0| AMICIR TR FRIDR! FuslEU Maritime OILIMEIZ'S
S5 KMOILIXIR Kt PlR20| MBS Tstn QIOD| MUIGIRO| TSt PIMEES HXE:
- [FuelEU Maritime o[UAEIE] AWolulA) B Ak A2 442 efsh] 9i6) £8 Hzo] e 7
Az 2§ GRS BU ETS A3 /Bgelt SYshe, L47k0 ok ARI025~500)9k B4 ARG
olIA B)o] FT ik Al AHGIR= ool Hhet B 7120309 AMHE 3 F1).9)

I 3. EUQ SR 20} Z=Xx: EU ETS % FuelEU Maritime O|LIME|E

5 BU ETS A A3 | FuelBU Maritime oYX EE(SH
4 | - 5,0008(GT) o) thE A€ol EU AW 247kA HiEsF 100%, 99 2A47HA wiEs 50% &
- AR A HlAYER] EU ETSE &-&3t -
53 Slo Hok ©AslA Wk 7= A - AR A AerA AutdE ARE- Ff
J)zr | - 20236RE HAHo= AY - [2A7RS HFE] 2025~509 AT
T 20269 5E AW A - [B AgEE Al oA ARERH] 2030WRE A%
- A viEd gH HF(%) -+ 2020 ojH] AVEA HoFE AERE
~ 239 | 249 | 259 | 264~ 2549 [ 309 | '3549 | 404 | 454 [ '50d
a{‘;‘}_ 20% 45% 70% | 100% 2% | -6% | -13% | -26% | -59% | -75%
e HiEd Y49 di = du 47 Jd=9 - EU 3 Aut A] =83t ofjyA] ARESF e
vzl B& F AAE AAS s A | - HHEHoIHA, oAA B dYgo=rt 3 E8
- 9k A] H9E 10092/E(CO, eq.) Bk, . ;
A | I LIS SRR C0 ea) T g ) g 41 Bl ek e )

= o2 200l HiESH= 2V A= ORSIEMNCO), HIE(CH,) 2 ORMSIEMMN,O)0|H, ZMSIE(SO,), DMIZK| & W |RYUEE: HIEE.
XI=: European Commission(2021b), Article 3, 9, 10, 16; European Commission(2021c), Article 1~5, Article 20, Annex V.

49) Buropean Commission(2021c), Article 1~5.
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o Alo] Qi A8E oUW B LAZKA Hokeg Wels] 9t TkEew 20209 TE] -29420254)
B -75%Q05097H9) BA AYEEES AMSHGACH, 203085 H thE AdelAls} ool EU B
4] 24z ol et A AAGSHE BE ofuiA: o FEdior e A

R R

- KR oV wA Al 202397 AEleE AREE oAl Al Aol disf dpAlskE, AL7ts
gt pole e 5 g A=l et =] 1083t BA Sre A Y50

W [® QT2 1= T 7|5 7] Ty MEIR AKZ0| TS QIX2ZHSATE ZZ4H|(shore—side electricity

supply), HiHIHZE S5 AN S8 758 A12I0|0, Horizon Europed’E Safl 7|2 A7-/ieS M= £

o]
=

S

- [BARY 3348 =] A ATE FuelEU Maritime OJUAME|E o4 EX Aldlo] o tof AJHrsh
735 Q% oUAE AYoET FIoteSs oKt AZS UHstel wEh 4= sid A= A%
(20304 A71A] S48 FFAHIE FHsks o 233t 2XE FsfoF §52)

- (AR 35 AE €51 EUY SHAE 20309714 T3 AH2: A8Sfslal SHAAs 7| AUkE wA
st 77 71 Adke] BG4 A3t Alfte] AQF Aod, o]dh A IYollA LNG AHte] &9
g A3k o 4= SkE AojuR 20254 o7kA] AU 8 o] ING 35 AES 3 AlEY.53)

AFBI 25598 dAAEEE, 4, dEYoh) ARIAR(HIo| A, HiolQ
ouAE ik AR B) A F7E SHAR(NG 5= <

- 7l 9771 EU 39 205097HA] JAIZ Aol Zast 7l A/ 9 g4lS BHE ARA,
A7, E3] 5] Frok= WATERBORNE TP(Technology Platform)@} “F-a3l 4 25 THEU45Y)
e FoAE Aok, Horizon Europe AABIOA 215 35 ARRlell 83 A A $9.55
o 20219 11¥, dIF FEUN H¥3|(Board)= 202149 6¥FE 20229 1297H9] 27t E5A(Additional

Activities Plan)o] dfgt B&=2 99 55009 425 5215191, Horizon Europe ZAAE(2021~22¥)0=
LNG Aute] vgt &9 9], oy 2ehd Aot <Xl e 5ol gk & 12709] 35 Ardo] 23 56)

O
@3
c
rlr
)
__)..I_A‘I
re
Ll
i

50) Buropean Commission(2021d), Article 15, Annex I.

51) EU Aoz 29=h= Q] At AY Z2 3oz okt 1= oF 9559 R-2(2021~279)Y. European Commission, “‘Horizon Europe,”
2R A=(FAL: 2022. 2. 15).

52) Buropean Commission(2021c), Article 5; Buropean Commission(2021e), Article 9~10. 35 AHl= 44 AL A&s1A dZs17] sl 541
%< TEN-T(Trans-European Transport Network)2] S(TEN-T core) 2 &%+ FEYTEN-T comprehensive network)oll JA[et FTHENT, maritime
por)@} UE 42 P94inland waterway port)o]l X2 .

53) Buropean Commission(2021e), Article 2, 11.

54) Partnership on Zero Emission Waterborne Transport.

55) WATERBORNE Technology Platform and European Union, “Memorandum of Understanding for the Co-programmed European Partnership
for Zero-emission Waterborne Transport,” 2211 A&, “Buropean Zero Emission Waterborne Transport Partnership adopts investment
strategy,” 22191 AB(RE 7] AMY: 2022. 2. 15).

56) European Commission(2021f), “Horizon Europe - Work Programme 2021-2022: 8. Climate, Energy and Mobility,” pp. 320-351.
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W 2=2 o4 H Y20 H=0f Ciet 2K HHS HIZC= O 99| EEtast @ Tt Bzl o2l s8¢
7= @ A =90 H= K S5 FolL RUS.

W (O MEfo| S]] =R "IMPHRS| M2 HiES flet =W, rJ(I-_rLQ'-*?ZfEH"‘”ﬁ|§' TS 52
B3I

£l LIHIIZE ARSI 235l AEENS Q-SHH51| Q5 HAE SHO KIS 433

- 20209 HEE EARERE] AR v PRt 2 S 24V Hig AU 74 5= A= 20504
7R Adute] gxtaslol] It dAE H3el % IAIE A58
o FENFTA(EISEE)T A7 EATE S (AT SEAHEAGE)T A A |+
(IMO)9] e A5=3e] t8sh] 93t Ak 2A7IA A= vig Z2AE(ERMBEGHGY R v 5
v7uy 7)) U FEk, 202080 ¢ 2EWS UH
o 53] 2028~309> F-33f At =Y HHE AZIE, ofF s AGEL Ve AT 2 Y 1 ALY A
Z2 9 S R A= AH] AR SEAA FR] o] Basitar AF

- TRV I ARSI EAE O ING, S, ol 5 el A8t Ao Hus)
| $ict T 43 A} wedsiglon], 4 9 Qhwiol elsel v QeS| TS A6 oAl
A%, 02 olold 5 o] A 43 AZe] T B %259

N

B (@ & 29| ole] 38U 715 Y22 e Az(d2ies, EFALL0W0 S)E 5F, FHUE, =
SAGIM Y510 U= ESHALL B =712 25-2E01| ffe MAS FEokl US(E 4 FD.

- YR B4 7 A g PR A Aol AR IEHe TSUCEN Iu 7MY HIEE
Aohs 2Z JARHE AN, olF 8l thaat 2o] gsial .61

- (X184 35 dete s HeH —,J_]\_-E—' A28l gt ALY ‘HySTRA,62) o|Qkef)Al]
CanmERH9 oF 1854 330 7= A(Central Queensland Hydrogen Project), H|2A01EAK=H )
o] FHHE TA5A FHA A4 B4, H 5 J-DeEP 71&A72863)9] 33 % vt T2k A
2 AR, AXRRH)S] O34 YAHET)-25(DH) - STk AR ARI6Y Fo] thaExY.65)

57) G- Qtyo} i Al AR Adl 2188 ING ARHING 2 38 28) &

58) E3SEE, HAMWHGHT =, HAMEQ2020), "EENt L 2 vy 3 v icfitze—F >y 7, pp. 2~32.

59) MEER <1(2021), pp. 77~78; BiA(2021), pp. 49~52; #RFEEREA2021), pp. 105~108,

60) EFUEHKBlue Ammonia)= SHHUEE olgsto] APaks=] et 23 9 APHCCS: Carbon Capture and Storage)e B3 A4 2 APg 2gollA
AR O RIBIEAS AATH YHUolE QJulgh

61) RFEEREA2021): MEER 21(2021).

62) COx-free Hydrogen Energy Supply-chain Technology Research Association(CO,7 ) —7K&E#7"T 4 F = — » HifEths).

63) Japan offshore Design and Engineering Platform Technology & Engineering Research Association.

64) 3 AT AFA 33439] ‘Pilot Project for Comprehensive Support Throughout the Whole Hydrogen Supply Chain Abroad % 3= Ald=o]
A AL WA =, A==FeRPolie] 247 75 AH0R QIS 4= 9IS A0 Ve

65) HySTRA, 221Q1 A&, Iwatani Corp.(2021. 9. 15), “Implementation of a Japan-Australia Project Feasibility Study for the Creation of a
Large-Scale Green Liquefied Hydrogen Supply Chain,” 211 B=A}&: Mitsui & Co.(2021. 9. 29), “Investment in green hydrogen refuelling
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- [XgHg dHUol] o|EF KRR = EFATYCKE BAloL iUt SARIA A4t EdstaAl Bl
ZAP] 2519lal, Aol EARS oA ABARE Agka Yol IEHE 75 dlo|H, ENEOS= &
FAHYoel E244 FFY 752 Aol Aramco®t FHAAE Aldsks 59 L8 X 5U.60

s 9 7 7 o|EF MR dRYoKE AddRE EE5] Sl 153 35 A T A¥EE

S5l FUie] 7 719 718G Feelar low, nARAVIA =2 )2t ABAR] A auela A (T

HHE TSRS A 7Rt 4 AP 9 28t 7]eE E8ole] A7kEE 7|dext |8 AL.67
o AarR}E3AdE A2 AddelN A EFM(toluene)d}t e =4S MCH(Methyleyclohexane, HIE

=
AEEIY ez G4 A5 F #4E FESUE 7IE LS FE3 v =

I
o

E 4. 229 THE 4, URLOL sHe it A £ DTZHE AR

Z] 3} ol
A% AR HEUF o Hel 7l 5 o1

HySTRA - HySTRA: J-Power, Shell Japan, Iwatani,

(Zere ol 8T WEA 44 A £F | NEDO | Yowasaki. Marubeni, ENEOS. “K'LINE
Central Queensland Hydrogen Project == - Iwatani, Kawasaki, Kansai Electric Power,
(OAA5s WAL 915t Ehha] 24D = ) Marubeni, Stanvell Corp., APA
8 &&50k8 g3ds g _ - Mitsui & Co., Hiringa Energy
T4 A4S AT FA A e Hiringa Refuelling New Zealand
HFSE 7t Iea S B - HI, Mitsubishi Heavy Industries
Az SWNE M ALY ° (J-DeEP 7|&A+x%)
IS4 89 33 +=2 ¢st Ad SF, LA - Sojitz, CS Energy, Nippon Engineering
A ke Co° Consultants
Beotmujo}l 9882 95 HAlob | JOGMEC - ITOCHU, Irkutsk Oil Company, TOYO

Engineering Corporation

= - - ITOCHU, Petronas &
Aegs dryol FF4Y 1= st S - Mitsui & Co., Mitsui E&P Australia Pty,
5 B3 At =T JOGMEC Wesfarmers Chemicals, Energy & Fertilisers
5% 24 QRAL 33T 75 AT | A%
pshzid AR ofepulo}
Z= NEDO(New Energy and Industrial Technology Development Organization, )L — - EEEiGEARTRMSE, AOILK|-AMRP sESSIEY Y, JOGMEC
(Japan Qil, Gas and Metals National Corporation, GHFSAN R - LIEIEIREE, AR FV A SV
Rz 220N Qlgst 7 g B2 A2 TS 0126104 Kkt M2

35 B4 97

- - ENEOS, Aramco

station business for fuel cell powered heavy vehicles in New Zealand,” 22191 Bl HARRHMA2021. 8. 6), THIR =255 BNt LAE 77~
I, GOOfETI |, 281°1 7]Ak; Sojitz Corporation(2022. 1. 12), “Sojitz to Provide Green Hydrogen Produced in Australia to Pacific Island
Countries,” 22191 BEAR(RE A70] HAAY: 2022. 2. 17).

66) ITOCHU Corporation(2020. 12. 24), “Agreement Reached on Joint Feasibility Study of the Ammonia Value Chain between Eastern Siberia
and Japan to Achieve a Decarbonized Society,” 2211 HxeAl&; Nikkei Asia2021. 8. 3), “Ttochu's 'blue’ ammonia from Canada to power
Japan's green future,” 221 7JAk Mitsui & Co.(2021. 10. 4). ‘Joint Feasibility Study for Creation of a Supply Chain of Low Carbon Ammonia
in Western Australia,” 22191 H:=A}&; ENFOS2021. 3. 25), “ENEOS signs MoU with Aramco for blue hydrogen and blue ammonia collaboration,”
2R BuAE(RE A= HAU: 2022. 2. 17).

67) ITOCHU Corporation(2021. 7. 29), “TTOCHU Announces the Expansion of the Joint Study Framework on Ammonia as an Alternative
Marine Fuel to Include 34 Companies and Organizations,” ®2t1 Ew=A}&; Mitsubishi Corporation(2020. 3. 30), “MC Signs MoU with
Singaporean Companies on Sustainable Hydrogen Economy,” 22Kl BEAR(RE zpgo] AAA: 2022. 2. 17).
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o

W [® IH| =20 M= 0] £ o2 A A EEA A0l 2ot =S FEoiIkt A Rty Adh}
Sz AKZ0| 2Qtt 7i=dt 71719 SNEEHS Zeke A=Y,

- YEZ SAESIPFHISO)ONA A s 7as FEoke 71eI9sl(SO/TC8)08) 4kdh £919] & SC
26193 H2)9k SC 6P A 2= skl eH, 201989ke FABKPIHIMO)2] sided
SAUB(MEPC)e9e] EEA AR TEAGAEEXD70E AlRtet] 2023 0FE] AP=EE FL3h7D

- EQE Ao} Yol i ARy ddE 7174 &t AR, aasds B1 AlE 58 BESRIL ¢
o] e 7He 71a(Hd 55E 4 S8 7Y 5ol Aol g ARERE FAI51aA: h72)

3) d7tE=

W A7HEZ2= 201195 E "Maritime Singapore Green Initiative,S Soff shAl 2t HISZFZ £017| 2ot =2
FLIGHZICH, 7|0l XXl FUE FLol A} XISstE QUEIE MEE EE8dl US.

- 2011¢0] ARFE 9] oJUAMEIEE T 2K o] 2024E7HA] AldE ogoR, 47 JARIE Adt,
g ol R ofvA] U 7|&, e QlA)of T3k AlE 2 Tsio g JLAgE 73)

- [Kgkg Aub =2 T3] A7 SARAEIHIMO)S] 8 FAIE 23 B0 Bt RAIE Tk T
L A9 £=50of uet Xz FSH|(IRF: Initial Registration Fee)@} ¢I7F Al B4 MIEHATT: Annual
Tonnage Tax)= X202 FHol= 715 I QUIEE ALE 29 U749
o AF7F IMOY] AR EEHAREEDDDE 23} B3 oh= AAIE Aok INGEH ghadgiAle7}

3o AR(HERE, oEk) 7| ARE TS IRF= 50%, ATTE 20%S ZWolyl, & A 2% T=UsAY
ING qIHoZ vMLl= 79 [RF= 75%, ATT+ 50%= A3Fsto] 7

- [Fgd ot 2] o] A7iEEgt ek Al oldgdt AEXA(ING A= AR, IMOY AUA|&edA
AGEEDD) &3 24, LNG ®AY AH|A o@)ofl Wt 25% Ei= 10%2] F o8 T Il &S AlE
stlou, A= AlYEA] Rl Qs Aoz 1ol 76)

P

W =2 SEASIE SH2 2030E7HK12] R&D 2EM(Maritime Singapore R&D Roadmap 2030)S LHSGIZIOMH,

H-0| MIE{(GCMD)77) HES Soff RS £ S,

68) ISO/TC(Technical Committee) 8: Ships and marine technology.

69) Marine Environment Protection Committee.

70) Energy Ffficiency Existing Ship Index. 71& AeK@24)E o= 23 Pgolxe] o SIE U 5 ATd oISkt HiEsFS AIEsto]
A5sfst Al

71) 18O, “ISO/TC 8, 2101 A=(HMY: 2022. 2. 17); E35EE, HAMRHMHITH=, HAE2020), pp. 4~5.

72) PEER (2021), pp. 41~49.

73) Maritime and Port Authority of Singapore, “Maritime Singapore Green Initiative,” 22101 A=(AMY: 2022. 2. 18).

74) Maritime and Port Authority of Singapore(2019), “EXTENSION OF THE GREEN SHIP PROGRAMME UNDER THE MARITIME SINGAPORE
GREEN INITIATIVE,” 22191 AF=(HA: 2022. 2. 18).

75) Energy Efficiency Design Index. Al ARKAIRA)E tdo s AA| Ibgolle] o] SHEs) 9 25 Az oSt v A1Esto] A55ist
A9l

76) Maritime and Port Authority of Singapore, “Maritime Singapore Green Initiative,” 2211 X}&; Maritime and Port Authority of Singapore(2022),
“LIST OF ACTIVE SHIPPING CIRCULARS(No. 1 of 2022/REV. 1),” 22l A&(RE 2z AMY: 2022. 2. 18).
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- 201991 SiFFIFIMPA)T SMI(Singapore Maritime Institute)= 57 Z2F A+ 2ol High 203097H4]
9] 2 AglS T2 Z=mQ] "Maritime Singapore R&D Roadmap 2030,S HsIgoH, A7fE= At
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w, Mo

77) Global Centre for Maritime Decarbonisation.

78) Maritime and Port Authority of Singapore and Singapore Maritime Institute, “Singapore R&D Roadmap 2030: Maritime Transformation,”
pp. 6-7, pp. 14-15, 221 A=A 2022. 2. 18).

79) Maritime and Port Authority of Singapore, “Decarbonisation,” 22191 R=(AMY: 2022. 2. 18).

80) Global Centre for Maritime Decarbonisation, <211 A=(AMY: 2022. 2. 19).

81) International Convention for the Prevention of Marine Pollution from Ships(MARPOL): Regulations for the Prevention of Air Pollution
from Ship(Annex VI).

82) 20214 12¢¥ & 71& IMO, “Member States”; “IMO's work to cut GHG emissions from ships”; “Sulphur oxides (SOx) and Particulate Matter
(PM) - Regulation 14,” 22191 A(RE =9 AMYU: 2022. 2. 21); IMOQ2011), Regulation 19-22; IMOQ016), p. 1.

83) Ship Energy Efficiency Management Plan.
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= 1) Al CHAR2 A00=(GT) OpMQ] 2| Sl AL
2) T 5,000=(GT) OR 7= = Solf MEfe| AR 24t HHE 2F MESi=, M| 52 2i0ll IMO DCS HIOE £F, W= H11 31 kg0
SR HR Ot Z4F 3l MHF S50| D-EY 42 AREX| A= ME ¥ 521 EHR S)5I0 H2GeE oFstEt
K= IMO2011), Regulation 20~22; IMO(2021b), Regulation 19~28.

84) IMO018), p. 5 IMO2021b), Regulation 19~28; $H=415(2021), "CII 774 ths- 1A, HaL
85) Initial Strategy on the Reduction of GHG Emissions from Ships.
86) Carbon Intensity Indicator.
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2) EtAHE M2 HFH(Getting to Zero Coalition)

W 201941 ZME DI7H T ZH[§ S2HE0I EtAHEE M2 H8HGetting to Zero Coalition)2 ‘Call to Action
5 L8s 7889

for Shipping Decarbonization'S S5l 2tz HE9)

A et
2 AMGetting to Zero Coalition)olli= A AlA 1507 olde] 719, A1, HF FA4 5ol ol S
o fUollaE tieRAsd, HMM, e=Als, Selidnatdsd, AdsidEEdT4 5ol 53t

- 78 T Hok= A X AR A B35 A A Ve R 2 S8 SR A 28 A A 57E A9
4 229 o] Aoz 2030W7HA] TAE FEH(2019~20E: I F L S, 2021~23: siEuRt
TE 9 3 24, 2024~279: AF, 2028~304: A3} £H] AR)E olF] flol =E¥T AEY.

- £5| ‘Call to Action for Shipping Decarbonization'©| Agsh 2030W7HK] F-&of AEka Al&slolal
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3) MIA| gt 7|ssis == 88 (WPCAP: World Ports Climate Action Program)
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=
IA(EE T, T, LT 35, WHIA=, oE FZ FH)OI et ZtS 2S5t AUS.9
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87) IMO, “Marine Environment Protection Committee (MEPC) 77, 22-26 November 2021, 2191 A& Reuters2021. 11. 3), “Denmark, U.S.
and 12 other nations back tougher climate goal for shipping,” <21R1 7 (EE 2}72] AN 2022. 2. 21).

88) Getting to Zero Coalition, 221 A& Getting to Zero Coalition, “Call to Action for Shipping Decarbonization,” 22131 A= (WE A= 9]
AR 2022, 2. 23).

89) World Economic Forum

90) Global Maritime Forum.

91) “World Ports Climate Action Program,” 22121 &&; “WPCAP ports take new series of climate change actions,” 22191 A&(WE |7 2]
AR 2022. 2. 23).
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92) International Chamber of Shipping.

93) Seatrade Maritime News(2019. 12. 18), “Shipping industry proposes mandatory $5bn R&D fund for decarbonisation,” 22121 71Ak 1CS2021.
10. 22), “ICS statement on progress at the Intersessional Working Group on Reduction of GHG Emissions from Ships,” 2211 A%,
Lloyd's Lisf2021. 5. 11), “Marshall Islands demands $100 tax on shipping emissions,” 22}Q1 7JAHRE R}79] ZAMY: 2022. 2. 23).

94) ZAR3IANCY), HE=ARINEIZBIMCO), ZATFZAAEZ(CLIA), ZAISHEATES(INTERCARGO), IETHZ(INTERFERRY), =ARAA
83 (International Chamber of Shipping INTERTANKCO), =AIESHRBATHSIIPTA), AAKARELIS(World Shipping Council) 5-

95) International Maritime Research and Development Board.
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Rz EASX $5(2020); AMESAKIRR022); SIREMI(2022)S EMf2 KKt &2

96) IEA, “International Shipping,” 22121 AR(AMY: 2022. 2. 24).

97) Buropean Commission(2021¢), p. 2.

98) TAREA F5(2021a), p. 12, p. 20; TARA F5(2021b), p. 15, p. 22 TARA F&(20210), pp. 18~23.
99) VARA 5(2020); AIFSAAIER2022); SFAEH2022).
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100) ICS(2021. 6. 9), “Stagnation in R&D investment creating unacceptable risk for industry zero emissions future,” 2211 BEAR(AAY:
2022. 2. 24).

101) ARISAIRII2022); 3d4k42022).

102) TARA 5(2020), p. 10; HEXEH(2021); SHFGARR2021).
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